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Abstract 

This study aims to determine the level of perceived problem solving skills of prospective teachers and the relations between 
these skills and their scientific epistemological beliefs. The study was conducted in the fall semester of 2015-2016 academic 
year. Prospective teachers were applied Problem Solving Inventory which was developed by Heppner and Petersen (1982) 
and adapted into Turkish by Savasir and Sahin (1997) to determine their level of perceived problem solving skills. Also their 
epistemological beliefs were determined by using The Scientific Epistemological Beliefs Survey which was developed by 
Pomeroy (1993) and adapted into Turkish by Deryakulu and Hazir Bikmaz (2003). The correlational model was used in this 
study. Obtained data were analyzed by regression analyses and results were discussed. 
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1. Introduction 

The curriculum of science education course aims to raise individuals who research, who inquire, 
who can make effective decisions, who can solve problems, who have self-confidence, who are open 
to cooperation, who can communicate effectively, who learn lifelong, who have the knowledge in, 
positive attitudes towards and have positive perceptions and values for science studies, who can 
understand how scientists have created scientific knowledge as well as the processes that the created 
knowledge has undergone and can understand how this knowledge is used in. new research, who can 
understand that knowledge may change over time, and who internalise the approach of scientific 
research and thus can produce solutions to problems (MEB, 2013). Individuals' problem solving skills 
and their epistemological beliefs are important in attaining these goals. Problem solving is the process 
of individuals' challenging the obstacles they encounter (Temel & Morgil, 2012). According to Hepner 
(1982), it means coping with problems. Altun and Arslan (2006), on the other hand, defines problem 
solving as a way of thinking which is to be useful in eliminating any kind of difficulty and as a learning 
approach to raise quality in teaching. The reason for this is that individuals cope with their 
environment and their problems within the framework of their power. Individuals' self-evaluation in 
terms of coping effectively with their problems is extremely important in this. People with positive 
self-perception in problem solving are likely to be much more successful in the skill of real problem 
solving because the approach of individuals who have such thoughts as "I can cope with my problems, 
these problems are not too frightening to cope with, coping with these problems depends on me to a 
large extent" and who focus on the problems in such a perspective can assure healthy thoughts and 
effective solutions (Guclu, 2003). According to Gagne (1970), problem solving is the highest level of 
learning, and problem solving skill is a life skill difficult to avoid. Individuals having good problem 
solving skills have positive personality traits such as patience, independence, and curiosity. Good 
problem solvers usually have self-respect, they have capability and common sense in making 
decisions. They have such problem solving qualities as flexibility, broadmindedness and tolerance; and 
they are also creative (Arenofsky, 2001). All these properties are closely related with individuals' 
epistemological beliefs; because problem solving is an educational process requiring individuals to 
think about the accuracy of multiple perspectives and thoughts while analysing the problems and 
solutions (Aksan & Sozer, 2007). As Shommer-Aikins and Hutter (2002) point out, people who believe 
less that knowledge has a simple structure adopt different perspectives, think flexibly and deeply; but 
those who believe less in the precision of knowledge think that knowledge is changeable, and they 
think more about the nature of knowledge. Epistemological beliefs are individuals' beliefs about the 
nature of knowledge and the process of knowing (Hofer & Pintrich, 1997). As researchers such as 
Kitchener (1986), Schoenfeld (1988), Spiro, Vispoel, Schmitz, Samarapungavan, and Boerger (1987) 
point out, epictemological beliefs are individuals' beliefs about the precision of knowledge, 
organisation of knowledge, and controlling the process of obtaining knowledge. A review of the 
literature makes it clear that differing approaches have been put forward in terms of epistemological 
beliefs. Some of the approaches put forward are as in the following: Perry (1970; as cited in Hofer & 
Pintrich, 1997) labelled university students' epistemological development as dualism, multiplism, 
relativism, and commitment; and thus explained it at 4 developmental levels. Belenky, Linchy, 
Goldberger, and Tarule (1986; as cited in Browlee, Boulton-Lewis & Purdie, 2002) studied women's 
epistemological development and divided the development into 5 phases. The phases are silence, 
received knowledge, subjective knowledge, procedural knowledge, and constructed knowledge. 
Shommer (1990), however, claimed that models put forward in the above mentioned studies 
considered epistemological beliefs as dimensional structures; but that they had multidimensional 
structures. While exhibiting the 4-dimensional structure of the epistemological model, Shommer 
made use of the findings obtained by Perry (1970), Dweck and Leggett (1988), Schoenfeld (1983) (as 
cited in Deryakulu, 2006). Shommer (1990) suggested that epistemological beliefs had four 
dimensions: 1) simple knowledge, 2) certain knowledge, 3) quick learning, 4) innate ability. Hofer and 
Pintrich (1997), on the other hand, distinguished such dimensions of epistemological beliefs as certain 
knowledge (for instance, knowledge is certain or uncertain), simple knowledge (for instance, 
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knowledge is absolute or relative), the source of knowledge (for instance, knowledge is obtained by 
the authority or can be challenged), and proof of knowledge (for instance the way of proving 
knowledge). It was claimed that the first two dimensions were related with the nature of knowledge 
but that the final two were related with the nature of knowing. 

In the light of these data, this study aims to analyse prospective teachers' levels of perceived 
problem skills and to determine the correlations between their levels of perceived problem solving 
skills and their scientific epistemological beliefs based on the importance of their problem solving skills 
and epistemological beliefs in attaining the goals of science education. Studies are available in the 
literature examining the correlations between epistemological beliefs and academic achievement 
(Cano, 2005); motivation (Liang & Tsai, 2010; Paulsen & Feldman, 1999, 2005; Yilmaz, & Sen, 2012); 
the choice of learning approaches (Phan, 2008); comprehending learning (Chan, 2004); motivation and 
learning strategies (Sen, Yilmaz & Yurdugul, 2014). There are also studies examining problem solving 
skills (Altindag, Goksel, Koray & Koray, 2012; Aksan & Sozer, 2007; Duzakin, 2004; Otacioglu, 2008; 
Buluc, Kuru & Taneri, 2010; inel, Evrekli & Turkmen, 2011; Polat & Tumkaya, 2010; Vural, 2010; Yavuz, 
Arslan & Gulten 2010) in the literature. In this current study, however, determining the correlations 
between problem solving skills and traditional as well as nontraditional scientific epistemological 
beliefs is important in terms of seeing the differences. 


1.1. Purpose of the study 

The purpose of the study was to analyze prospective teachers' levels of perceived problem skills 
and to determine the correlations between their levels of perceived problem solving skills and their 
scientific epistemological beliefs based on the importance of their problem solving skills and 
epistemological beliefs in attaining the goals of science education. 

Answers to the following questions were sought for our purposes: 

1. What is the level of prospective teachers' perceived problem solving skills? 

2. Are there any statistically significant differences between prospective teachers' levels of 
perceived problem solving skills and their scientific epistemological beliefs? 


2. Method 

Correlational model was used in this study. Correlational model is a research model aiming to 
determine the existence and/or the extent of changes between two or more variables (Karasar, 2014). 


2.1. Study Group 

60 prospective teachers attending a state university took part in the research. Purposeful sampling 
method was employed in collecting the sample. Purposeful sampling is an approach of non-random 
sampling which enables researchers to research in depth the cases rich in knowledge depending on 
the research purpose (Buyukozturk et al., 2013). 
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2.2. Data Collection Tool 

Problem solving skills inventory (PSSI), which is used for measuring one's perceived problem 
solving skills. The inventory was developed by Heppner and Petersen (1982) and was adapted into 
Turkish by Savasir and Sahin (1997). It is a 35-item scale of 6-pointed Likert type. Savasir and Sahin 
(1997) found that the PSSI was composed of three factors: "Reliance on problem solving skills (RPSS)" 
(alpha coefficient = .85), "Approaching-Avoidance (AA)" (alpha coefficient = .84), and "Personal 
Control (PC)" (alpha coefficient = .72). High scores received from the scale represent failure to find 
effective solutions to problems - that is to say, low level of perceived problem solving skills (Taylan, 
1990). 

Scientific epistemological beliefs survey (SEBS), which was developed by Pomeroy (1993) so as to 
determine individuals' epistemological beliefs. It was translated and adapted into Turkish by 
Deryakulu and Hizir Bikmaz (2003). It was found following the analyses that the scale had one-factor 
structure and that it had 30 items. Of the 30item, 5-pointed Likert type scale, 22 items reflecting 
traditional science conception were encoded positively and 8 items reflecting non-traditional science 
conception were encoded negatively. Internal cronbach alpha coefficient was found to be .91. The 
scale basically has a two-ended structure reflecting individuals' conception of science. High scores 
received from the scale represent beliefs in traditional conception of science whereas low scores 
represent beliefs in non-traditional conception of science. 


3. Findings 

Firstly, the data obtained from the PSSI which was applied so as to determine prospective teachers' 
perceived problem skills were analyzed in this study. As in the study conducted by Guclu (2003), mean 
scores and standard deviations for all of the items in the factors of RPSS, AA, and PC were calculated. 
Descriptive statistics concerning prospective teachers for the items in all three factors are shown in 
Table 1. 


Table 1. Means and standard deviations for prospective teachers in terms of the items in the factors of RPSS, AA, 

and PC 


Groups 

N 

Mean 

Std. Deviation 

RPSS 

60 

2,51 

,98 

AA 

60 

3,07 

,56 

PC 

60 

3.33 

,72 


An examination of Table 1, makes it apparent that the mean scores for prospective teachers in 
terms of the items in the factors of RPSS, AA and PC are 2,51, 3,07, and 3,33; respectively. 

Secondly, the data obtained from the PSSI and the SEBS were analyzed separately so as to 
determine the correlations between prospective teachers' levels of perceived problem solving skills 
and their levels of traditional and non-traditional scientific epistemological beliefs. The results are 
shown in Tables 2 and 3. 
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Table 2. Findings concerning multiple regression analysis for predicting prospective teachers' traditional 

epistemological beliefs 


Model 

Unstandardized 

Coefficients 

Std. 

B Error 

Standardized 

Coefficients 

Beta 

t 

Sig. 

Correlations 

Zero-order Partial 

(Constant) 

4,978 

,358 


13,891 

,000 



RPSS 

-,088 

,067 

-,178 

-1,314 

,194 

-,283 

-,173 

AA 

-,100 

,124 

-,117 

-,805 

,424 

-,290 

-,107 

PC 

-,151 

,091 

-,227 

-1,669 

,101 

-,321 

-,218 


Table 3. Findings concerning multiple regression analysis for predicting prospective teachers' non-traditional 

epistemological beliefs 

Model 

Unstandardized 

Coefficients 

Std. 

B Error 

Standardized 

Coefficients 

Beta 

t 

Sig. 

Correlations 

Zero-order Partial 

(Constant) 

2,298 

,404 


5,690 

,000 



RPSS 

,096 

,075 

,181 

1,273 

,208 

,161 

,168 

AA 

,085 

,140 

,092 

,605 

,548 

,063 

,081 

PC 

-,174 

,102 

-,244 

-1,710 

,093 

-,161 

-,223 


According to Table 2, the variables of RPSS, AA and PC together yield a medium level significant 
correlation with prospective teachers traditional epistemological belief scores (R=,397, R2=,158, 
F(3.56): 3,490, Sig: ,021). The three factors altogether explain 15.8% of the total variances of 
traditional scientific epistemological beliefs. According to standardized regression coefficient (Beta), 
the order of importance of predictive variables for scientific epistemological belief is: PC, AA and RPSS. 
On examining the t-test results for the significance of regression coefficients, it was found that none of 
the three variables were a significant predictor of traditional scientific epistemological beliefs. 
According to Table 3, the variables of RPSS, AA and PC together do not yield any significant 
correlations with prospective teachers non-traditional epistemological belief scores (R=,272, R2=,074, 
F(3.56): 1,495, Sig: ,226). 


4. Conclusion and Discussion 

First, the data obtained from the PSSI which was applied so as to determine prospective teachers' 
perceived problem skills were analyzed in this study. The average scores for prospective teachers in 
terms of the items in the factors of RPSS, AA and PC were 2,51, 3,07, and 3,33; respectively. Later, 
these mean scores were analyzed one by one. The general mean score calculated for prospective 
teachers' perceptions in terms of the items in the factor of RPSS shows that prospective teachers rely 
on their problem solving skills. It is evident that the general mean score calculated for prospective 
teachers' perceptions in terms of the items in the factor of AA - representing revision of their initial 
problem solving efforts to consult later- is low. And the general mean score calculated for prospective 
teachers' perceptions in terms of the items in the factor of PC shows that prospective teachers' cannot 
sustain their personal control in solving problems. 
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Then multiple regression analysis was performed so as to determine the correlations between 
prospective teachers' levels of perceived problem solving skills and their levels of traditional and non- 
traditional scientific epistemological beliefs. The variables of RPSS, AA and PC together yielded a 
medium level significant correlation with prospective teachers traditional epistemological belief scores 
(R=,397, R2=,158, F(3.56): 3,490, Sig: ,021). The three factors altogether explained 15.8% of the total 
variances of traditional scientific epistemological beliefs. It was found that the variables of RPSS, AA 
and PC together did not yield any significant correlations with prospective teachers' non-traditional 
epistemological belief scores (R=,272, R2=,074, F(3.56): 1,495, Sig: ,226). A general evaluation of the 
results obtained demonstrates that prospective teachers' levels of perceived problem solving skills are 
low in general. It was remarkable that prospective teachers' levels of perceived problem solving skills 
yielded a significant correlation with the variable of traditional scientific epistemological beliefs while 
their levels of perceived problem solving skills did not yield a significant correlation with non- 
traditional scientific epistemological beliefs. Since the variable of perceived problem solving skills 
influences individuals' achievement in actual problem solving, low values for this variable restrict 
diverse perspectives displayed by individuals in the process of problem solving, their different ways of 
thinking, their flexibility in the process, their thoughts for reaching solution through different ways, 
and their belief that knowledge can be obtained in different ways. All these are closely related with 
non-traditional scientific epistemological beliefs. The findings obtained from research into 
epistemological beliefs suggest that individuals' beliefs in the nature of knowledge and of learning are 
related with their understanding, interpretation of knowledge and their patience in working with 
difficult academic tasks (Schommer, 1990; Schommer, Crouse & Rhodes, 1992; Spiro, Coulson, 
Feltovich, & Anderson, 1988). The availability of low score means in items especially in the AA factor 
shows low levels of efforts and patience in cases of problems; which is supportive of these findings. 


References 

Aksan, N., & Sozer, M. A. (2007). Universite ogrencilerinin epistemolojik inanclari ile problem cozme becerileri 
arasindaki iliskiler. Ahi Evrnn Universitesi Kirsehir Egitim Fakultesi Dergisi, 8(1), 31-50. 

Altindag, C., Goksel, C., Koray, O., & Koray, A. (2012). Elestirel ve yaratici dusunme temelli fen ve teknoloji 
laboratuari uygulamalarmm problem cozme ve yaraticilik uzerine etkisi. X. Ulusal Fen Bilimleri ve 
Matematik Egitimi Kongresi, 27-30 Haziran 2012, Nigde. 

Altun, M., & Arslan, C. (2006). ilkogretim ogrencilerinin problem cozme stratejilerini ogrenmeleri uzerine bir 
calisma. Uludag Universitesi Egitim Fakultesi Dergisi, XIX(l), 1-21. 

Arenofsky, J. (2001). Developing your problem-solving skills. Career World, 29(4), 18-19. 

Brownlee, J., Boulton-Lewis, G., & Purdie, N, (2002). Core beliefs about knowing and peripheral beliefs about 
learning: Developing a wholistic conceptualization of epistemological beliefs. Australian Journal of 
Educational & Developmental Psychology, 2, 1-16. 

Buluc, B., Kuru, O., &Taneri, A. (2010). Simf ogretmenligi anabilim dalmda okuyan ogretmen adaylarimn problem 
cozme becerileri. 9. Simf Ogretmenligi Egitimi Sempozyumu, 20-22 Mayis2010, Elazig. 

Buyukozturk, S., Kilic Cakmak, E., Akgun, O. E., Karadeniz, S., & Demirel, F. (2013). Bilimsel arastirma yontemleh. 
Ankara: Pegem Akademi. 

Cano, F. (2005). Epistemological beliefs and approaches to earning: Their change through secondary school and 
their influence on academic performance. British Journal of Educational Psychology, 75, 203-221. 

Chan, K. (2004). Preservice teachers 1 epistemological beliefs and conceptions about teaching and learning: 
cultural implications for research in teacher education. Australian Journal of Teacher Education, 29(1). 

Deryakulu, D. (2006). Egitimde bireysel farkliliklar. Y. Kuzgun, & D. Deryakulu (Eds.), Epistemolojik inanclar, (ss. 
261-290). Ankara: Nobel Yayinevi. 

Deryakulu, D., & Bikmaz F. (2003). Bilimsel epistemolojik inanclar olceginin gecerlik ve guvenirlik calismasi. Egitim 
Bilimleri ve Uygulama, 4, 244-25. 

Duzakm, S. (2004). Lise ogrencilerinin problem cozme becerilerinin bazi degiskenler acismdan incelenmesi. 
Yayimlanmamis yuksek lisans tezi. Gazi Universitesi, Ankara. 

Gagne, R. M. (1970). The Conditions of learning. New York: Holt, Rinehart & Winston. 


116 



Temel, S. (2016). Perceived problem solving skills: As a predictor of prospective teachers' scientific epistemological beliefs. Cypriot Journal of 
Educational Science. 22(3), 111-118. 


Guclu, N. (2003). Lise mudurlerinin problem cozme becerileri. Milli Egitim Dergisi, 160. 

Heppner, P. P. (1982). Personal problem solving: A descriptive study of individual differences. Journal of 
Counseling Psychology, 29(6), 580-590. 

Heppner. P. P., & Petersen, C. H. (1982). The development and implications of a personal problem solving 
inventory. Journal of Counseling Psychology, 29(1), 66-75. 

Hofer, B. K., & Pintrich, P. R. (1997). The development of epistemological theories: Beliefs about knowledge and 
knowing and their relation to learning. Review of Educational Research, 67(1), 88-140. 

inel, D., Evrekli, E., & Turkmen, L. (2011). Simf ogretmeni adaylarimn problem cozme becerilerinin arastirilmasi. 
Pamukkale Universitesi Egitim Fakultesi Dergisi, 29(1), 167-178. 

Karasar, N. (2014). Bilimsel arastirma yontemi: Kavramlar, ilkeler, teknikler (26th ed.). Ankara: Nobel Publishing. 

MEB. (2013). ilkogretim ku rum lari (ilkokullar ve ortaokullar) fen bilimleri dersi (3, 4, 5, 6, 7 ve 8. si n if la r) ogretim 
programi. Ankara: MEBYayinevi. 

Kitchener, K. S. (1986). The reflective judgment model: Characteristics, evidence, and measurement. In R. A. 
Mines, & K. S. Kitchener (Eds.), Adult cognitive development: Methods and models (pp. 76-91). New York: 
Praeger. 

Liang, J. C., & Tsai, C. C. (2010). Relational analysis of college science-major students' epistemological beliefs 
towards science and conceptions of learning science. International Journal of Science Education, 32(7), 
2273-2289. 

Otacioglu, S. G. (2008). Prospective teachers' problem solving skills and self-confidence levels. Educational 
Sciences: Theory & Practice, 8(3), 915-923. 

Paulsen, M. B., & Feldman, K. A. (1999). Student motivation and epistemological beliefs. New Directions for 
Teaching and Learning, 78, 17-25. 

Paulsen, M. B., & Feldman, K. A. (2005). The conditional and interaction of epistemological beliefs on the self- 
regulated learning of college student: Motivational strategies. Research in Higher Education, 46(7), 731- 
768. 

Phan, H. P. (2008). Predicting change in epistemological beliefs, reflective thinking and learning styles: A 
longitudinal study. British Journal of Educational Psychology, 78, 75-93. 

Polat, R. H., & Tumkaya, S. (2010). An investigation of the students of primary school problem solving abilities 
depending on need for cognition. Elementary Education Online, 9(1), 346-360. 

Pomeroy D. (1993). Implications of teachers'beliefs about the nature of science: comparison of the beliefs of 
scientists, secondary science teachers, and elementary teachers. Science Education, 77(3), 261-278. 

Savasir, i., & Sahin. N. H. (1997). Bilissel-davramsci terapilerde degerlendirme: sik kullanilan olcekler. Ankara: 
Turk Psikologlar Dernegi Yayinlari. 

Schoenfeld, A. (1988). When good teaching leads to bad results: The disasters of'well taught" mathematics 
classes. Educational Psychologist, 23, 145-166. 

Schommer, M. (1990). Effects of beliefs about the nature of knowledge on comprehension. Journal of 
Educational Psychology, 82(3), 498-504. 

Schommer, M., Crouse, A., & Rhodes, N. (1992). Epistemological beliefs and mathematical text comprehension: 
Believing it is simple does not make it so. Journal of Educational Psychology, 84, 435-443. 

Schommer-Aikins, M., & Hutter, R. (2002). Epistemological beliefs and thinking about everyday controversial 
issues. The Journal of Psychology, 136(1), 5-20. 

Spiro, R. J., Coulson, R. L., Feltovich, P. J., & Anderson, D. K. (1988). Cognitive flexibility theory: Advanced 
knowledge acquisition in ill-structured domains. In V. Patel, & G. Groen (Ed.), Tenth annual conference of 
the cognitive science society (pp. 375-383). Hillsdale, N. J.: Erlbaum. 

Spiro, R., Vispoel, W., Schmitz, J., Samarapungavan, A., & Boerger, A. (1987). Knowledge aquisition for 
application: cognitive flexibility and transfer in complex content domains. In B. Britton, & C. Glynn (Ed.). 
Executive control in processes in reading (pp. 177-199). New Jersey: Lawrence Erlbaum Associates. 

Sen, S., Yilmaz, A., & Yurdugul, H. (2014). An evaluation of the pattern between students' motivation, learning 
strategies and their epistemological beliefs: The mediator role of motivation. Science Education 
International, 24(3), 312-331. 

Taylan, S. (1990). Heppner'in problem cozme envanterinin uyarlama, guvenirlik ve gecerlik calismalari. 
Yaymlanmamis yuksek lisans tezi, Ankara Universitesi, Ankara. 


117 



Temel, S. (2016). Perceived problem solving skills: As a predictor of prospective teachers' scientific epistemological beliefs. Cypriot Journal of 
Educational Science. 22(3), 111-118. 


Temel, S., & Morgil, i. (2012). Kimya laboratuvarinda problem cozme uygulamalari. Ankara Universitesi Egitim 
Bilimleri Fakultesi Dergisi,45, 55-76 

Vural, D. E. (2010). Okul oncesi ogretmen adaylarimn duygusal zekalari ile problem cozme becerileri arasindaki 
iliski. e-Joumal of New World Sciences Academy, 5(3), 972-980. 

Yavuz, G., Arslan, C., & Gulten, D. C. (2010). The perceived problem solving skills of primary mathematics and 
primary social sciences prospective teachers. Procedia Social and Behavioral Sciences, 2, 1630-1635. 

Yilmaz, A., & Sen, S. (2012). Investigation of relationship between university students' epistemological beliefs 
and motivation. Hacettepe Universitesi Egitim Fakultesi Dergisi, Special Issue (2), 256-263. 


118 



